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FATE AND TRANSPORT PARAMETERS FOR PATHWAYS

SITE PARAMETERS
 Source Area A em! | 2250000 2250000 =Tier |
 Widthof Source Area w Cem | 1500 50 | =Tl
Depthizc;gubsurface SonlAS};rg* I ' }t 3oris 3 _=Ticr 1
o Tﬁncknesggibsurface Soil Source e T o 7 s | e 1 »=i'7ierl o
| AMBIENT AIR PARAMETERS: - -
i _._me‘em Air ang Zone Hclght 3, i cm 200 200 7.;%.]& 1 o
: 77Wmd Speed in Ambient Air M;\:;r;élione - ) Ua cmis 1 225 | 25 - =Tier 1
Averaging Time for Vapor Flux - Residential . sec 283800000 | 283800000 |  =Tierl |
[ Averaglné T|me for Vapor i:l;]\ Commercial 17 ) s:e; 126130000 12613000_0*7% o =_T‘1;r717__¥
SOIL PARAMETERS:
| Dry S;)il Bulk Dlh;iw S Pe ; é/;m 1.64 1'.8- Jusnfcatlon ch ‘d
v—*m;hal Orgamc C arbo; Eodnl;;W‘ R 7 o o
Surﬁcnal SmT N - fof g-C/g-soil 0.01 (v].O-] ‘ 7;(:[ 1 R
- SubsurExce 5757 - ¥o;:r g-C/g-soil 0 OOI ] OOOI 7=7Tiier l/ i
B Thlckness of Capillary Frmge - - hcapi cm 5 - "5 B =Tier | T
i Thlcl\ness Vt;f i/z;dowsc Zone o i\; cm variable 12795 7 w7Calc:ulated
- Total Soil Poros:ty N - ) éT ) o 0.38 i 7(3.3 ius?iﬁcation Req.'d
N Volur;l—e‘t“r;c \)\;aler Conlcnt in Caplllary Fringe 9“;,,, . 0.342 028 - Justlﬁ::.;;(;\‘ f{eq_‘d |
B 7V0|;;1;etm Wate‘r_Ciomenl in Vadose Z;; - 76“; 7 - 0.21*/0.‘26 0 2T =Tier | '
- Volumetnc Watcr COI;CK;;I&;I&QHOH/W&“ Cracks 94“6;,‘ S 021/026 6721 ;wril#
7 Vo]umetr?gvler (ontent in Caplllary ange Bucap T - 0.038 - 0.02 Calculatéd o
777/77—;(;17umemc Air Conmv\'-agt;s‘e Eone 7 >9,; N I 0 l7 /0 15 —Mmmar()s 0 éalculated
77017Uﬁme»t;;: Alr Comem in Foundanon/WalI Cracks Ocrack ] W/O l; 1 60797 1 éalculated -
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FATE AND TRANSPORT PARAMETERS FOR PATHWAYS

Page 2 of 2
GROUNDWATER PARAMETERS
Dcplh to Ground\\atcr o Lg\» cm vanablc ) 12800 Calculated
) Tntal Sl;l Porosity in the Saluraled Zone [N ] - 0 38 R 038 =Tier t ]
B Dry Soil Bulk Densu}il;{ﬁle Sa(urated Lunc ) F‘s e g/cm3 1.64 'l 8 Jusxvl‘ﬁcanon a’,—qT_
Fractional Orgamc Carbon Contenl in the Sat Zonc foc g-C/g-soil ,_0,0,0.1» 7 i 0.001 =Tier 1
l)lsperglv;;l;s for Ground\xater Modelmg S T 1 T
7 Longltudlrg_ i B - i 7c¢\ o 17 Cem variéble o 304.8 Calculated
T  Transverse S 77 - T ;x: 77 I,‘cm _—@é";k IOVI>6VW o Ealcu]ated
Vemcal a, om variable 1524 Calculated
DISpEl’SIVIlILS for Surface Water Modelmg F N ] i
- Long,){lmllal - B oy i cm variable —6.69‘6 T méa_lculatcd ]
Transverse a, ‘ cm variable 2032 Calculated
I Vettical ] e em | variabie 3048 | Calelated |
5 . 4o - - -
Groundwalcr DarC) Velocny Ugw cm/year Zone specific 585 Zone-specific
B Groundwater Mixing Zone T hlckness Sy cm 152 152 =Tier |
) lnf Itratlon Rate t;f Water lhrough Soil IR cm/year Zone-specnﬁc 43 Zone-specific
ENCLOSED SPACE PARAMETERS: :
l:n;Tosed Space A‘r Exchangc Rate: ) )
i Residential CER | Use " 0.00014 000014 Tier |
| Commercial ER isec 0.00023 000023 <Tier |
B Fnclmed Smce Volume/lnﬁltrauén Area Ia;t; T R o T o
- Resxdem_lz;l B o Lb o cm ;OO 7 200 I Tier l- i
T Commercial T w ' 300 300 | =Tier! ]
[nclosed Space Foundation or Wall Thlckness T 1 ) - ]
o " Residential T Lorack | cm 15 15 =Tier 1 ]
) ~ Commecial | leack | om 15 s | =Tier |
| Areal Fractrlonr ofCracl\s in h;l;r;i;uon/WaHs T 7 b
o "7 Residential ] n [ 001 001 ’ —TICI’_{ T
B T Commercilralwmww o ;1 T 001 [ o | =Tier 1

Ref IDEQ, 1996. RBCA Guidance Document for Petroleum Releases
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COMPLETE PATHWAY(S) AND ROUTE(S) OF EXPOSURE

i H i s 5 g 3
Surficial Soil (Ingestion, Inhalation, and Dermal Contact)

Subsurface Soil

Outdoor Inhalation of Volatile Emission O NO ] NO

Indoor Inhalation of Volatile Emission O NO ] NO
Groundwater

Outdoor Inhalation of Volatile Emission YES ad NO

Indoor Inhalation of Volatile Emission YES O NO
Protection of Groundwater YES O NO

200.0
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ratisn: D0:Q0:085

Cagw Title: Borax II-YV

Description: Contaminated Soil that waas added to the RX Pit

Gacnatry: 13 - Ractangular Volume

Source Dimensions
Leznugt:}: 54%.64 com ML
width 289 .56 om 3 ft 6.0 1in
Height 135.28 cm 11 f-
Dope Polnts
.o X 2
1 T21.36 om 147.14 con 146 .BA on
23 i 8.0 in v fr 5.8 n 4 EL 8.0 is
Shields
Shiclf Mawe Dimension MatervialDensiry
sgurce S.3%e4+0) R Conurelel . h
Shield .08 om Irom 78K
Shield 2 121.92 e Conerelel . 6
Shield 3 A45.72 cmConarete &, 35
Alr Gap Air C_00122
Source Input
Grouping Method : Standard Indicaes
Number of Groupe ; 25
Lowexr Energy Cutoff : 0.015
Photona < 0.015 : BExcluded
Library : Grove
Huclide curies becquerels wiidfem? Hydem?
Ba 137m 1.262Ze~-003 5.0403e+047 2 S57Se-00S 9.4E28e-001
Co-69 1.88530e-004 & ,9%930e+006 3,5484e-006 1.512%c-001
£5-137  1.4450e- D03 §.328De+007 2.7035e-005 1.0003e+000
Eu-152 2..5808-204 7.9920e«006 4.2552e-006 1.500bc-051
Buildup
The material reference is : shiald 1
Integration Farameters
¥ Direction 110
¥ Direction 24
Z Directiun 240
Repults
Lergy Agnivity M uence Rate Fluencs Rare < ¥ & Dxposurs Ratre
Mo Buildup Wirh Kujldun i Wizh Euildup
0.03 2.3692+06F 1. 8Z250-2932 4 _R20c-28 2.4020 2934 4. 480 30
0,04 S.42%2+06 2.9.02-1239 1.264e-27 1,28%e-141 5. 590=2-19
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B

N

HROQOQCo oODOoOOoC
Moo dm Yy Sdrg -

ITRIS:

photope/sec MeVWiomisges  MeWlom?/goo mEihr
e Hith Foild T

T~ N

s}

19

L2TZe+ D6
,989e4+ 05
1 le+De
LDZ2zerDS
.LOBe+ D4
5659207
.A232+06
,04le+ D7
B 7e+ (e

e+i?

Lt

1.B803e-32
E.773e-22
4.152e-19
E.20Be-18
1.870e-17
Z.3570-113
1.260m-12
1.E75e-11
3. 495e-05

3.534e-Q45

4.,551e-27
3.510=-21
F.692e-27
.6Bd=-16
J103ie-15
.314e-11
L 259e-11
.936e-09
,Be5e-08

LTl SR X SR T

9.&slea-0B
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W mods = o

an

.BlBe-
. 5438e-
.B781-
,5Y%e-
. 8708
EQle-
.200e-
.l 3e-
.BADeE-

.95 3e-

a5
2%
22
20
20
1¢
1%
14
12

12

-+

ol m

EE .']; I

ool

L917=2-30
. 1l55:-24
LQCie-20
.HB3c-18
- 1E9e-18
JH17e 14
L 2%7=-14
3.5E68e 12
1.6526=2-10

1.663e-210
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ration:

J0:00:00

Case Title: Borax II-IV
Degcription: Borax Scenaric using org Source Tarms

Geametry: B - Cylinder Veolume - End Shields
P Eeurce Dimenaians
P ] —1 Ecight 182488 <m & LL
R Ragius £7.75 <m ¢ tr 2.7 in
Dose Points
et e, X X il
1 0 cm 62%.%2 com Q cm
0.0 1in 2n fE 2.0 in 0.0 in
Shielde
Shield Mame Dimensicn Marerial Jensiry
Source Z2.64e+06 Ccn?* Irun 7.886
Shield 1 274.32 cmConcrete .=
Shield 2 L.08 cm Iron  7.86
Shield 3 121.92 cmConcretel. 5
Shield 4 45 .72 cmConorete 2,35
Rir Gap air  0.003122
Scource Input
Grouping Mathod : Actual Fhoton Energies
Hucl ide curics becguerels wioilom? BogJ/cm?
Ba-3237Tm 2.31880e-003 &.7305e+007 B .36H0e-004 3 . 318Ze+001
Co 60 3.9000e+000 1.813¢e»011 1.8591e+d00 &.8746e+4004
Ca-137 2.5000e-Q02 9.2500e~008 5.4799«-003 3 .53076«+C02
Ni EZ 7.2000e+000 2.6640€«0X1 Z2.73032e+900 1.9102e+{0%
Buildup
The material refarance is : Source
Intagration Paramstaers
Radial t
Circumterential 1o
Y Zircotion faxial; 10
Resultse
:n&rg;: - a9 ¥ v = Elncnﬁg EIiI’E t'x“sa"‘:"'r'ﬁ BRate Ez]}a-"';rﬁ Tsﬁ‘f-‘-
u:.“‘ ~ oises = 3 ! fas ' ¥ = mE{t I :“E be
- B H [T rn[.' th Bn-’ d]vi-.
1. D314 1.Bl2e+ DA 0.0JI0e+d0 1.580e-28 0.000e+d0 1.318e&-30
D322 3.3dz2e+Da 0.0C0e2+C0 2.9e3e-28 0.0QDe+)0 2.3842-30
1.0364 1.216e4+04 2.739=2-204 L. 99%9e-28 1.556e 3I0F T.378¢-31
1L, 6148 T.RTide+07T 2.1%%¢c 26 4,57 fa-23 gq.262e-29 H,87%=-2a
BG4y 2,954 0T 2.9%)=-246 2.323e-23 5.774e 29 4. 488C-24
173z 1.813e+1> 1.09%0-16 1.210e-14 1.987e-19 F.163e-17
' page -
LOS File: BOHRAX24 .MSH
Runt Date: Septemper 13, 2000
Fun Time: 3:14:5%5 PM
Duration: 08:00:00
Bot j]{j];;{ Fluence Rate Elusnce Rate ExXposuye Eabe Expopure Rate
Mev  photonsisec MeViomifsoer  MeV/om'/aec mR/hx mEShy
Aila i Puitd i . e
TOTRLS; 31.627e+11 2.15%e-15 1.930e-113 3.752¢ 18 1.315%e-16
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. Page 3]

DDS File: BORAXZ4.MSS

Fun Date: Scptember 131, 2000
Fun Time: 3:14:55 PM
Duration: 40:Q0:00

",
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Page

DOS File:
Run Date:
Run Tiwmea:
Dueracion:

MicroShield v5.03b (5,03-00112)
Lockheed Martin Idaho Techeologiea
1
BORAXS _MSE
September 16,
2:10:14 PM
¢Q:00:03

2000

Cnge Title: Borax Vv

File Ref:
Date:

By:
Checked:

Dasacription: Residential Scenaric with 10 ft Basemant
GeometTy: 7 - Cylinday Voluma - Side Shields

Souree Dimenailonsg

—— ___——
. ,,_._—-——-—__h\:‘"x\ Height 1BZ.&B cm s ft
,f""C—;_\“‘:m - \ Radius 51.44 cm 3 fr
" Kx“__h_ggééffgii#fiff Dope Pointe
: -9 b4 . Z
i # 1 335.28 cm 445,008 cm a em
; 11 ft 14 fr 7.2 in  ¢.49 in
)
l R Bhields
| ST e Shield Name Dimension Material Yy
: : Source 4.B0e+06 cm! Iron 7.86
] : /f Shield 1 67.056 cmConcrebel. S
ﬁ-_______;___ Shield 2 54 864 cmConcrece 2. 1S
L L Y Shield 3 121.492 cmConcretel.5
S - Tranasition Air  Q0.Q0122
e Air Gap Alr  0.06122
Immereion Concraete 1.5

Source Input
Grouping Mathod : Actual Photon Bnergises

Ba-137m 1.05%5e-002 32.9202e+008 2.2056e-4303 9.1606=4001
Co-g0 4.12%0e-008 1.5244€4+006 B.5765c-006 3.17332-001%
Ca-137 1.1200e-002 4.14402+008 2.3315e-003 8.5284e+002
Ni-63 7.0000e+001 2.5900e+012 1.4572e4+001 £,3915e+005
Buildup
The materinl referance is Shisld 3
Integration Paramatars
Radial 10
Circumferential 10
¥ Drection (axiall 20
Resulta
i~ LV MeV/om?!/zer mRShr mB/hr
- - - . ,
A8.1162+08 4.953e-284 1. 67T9a-27 4.1272-286 1.3942-29
1.497e+07 1.7302-275 3.20%e-27 1.33ze-277 2.583e-29
5.4492+05 4_83la-205 1.78%e-27 2.745e-207 1.016e-29
3.%27e+08 Z.647=-22 1.26le-19 5.132e-258 2.44%&-232
2. 4897e+02 G .54Be-2EB 2.349e-25 1.071e-30 q.535=-28
1.5242+06 2.787e-19 3.251e-17 4.5%31e-22 5.810e-20
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- Fage

DOS File:
Run [Late:
Run Time:
Duration:

’

Energy Aotivity Eluence Rate
HeV photons/sec  Mev/em?/see  MeV/em!/sec

1.3325
TOTALS:

-

BORAXS . M55

September 18,

2:10:14 PM
00:03:03

1.524e4+06

%.84324+040

2000

3.426e-18

3.705e-18

Eluspce Bate Exposure Rabte Expooure Rate
miShr mE/hr
) 1, -
3.029e-16 5.944e-21 5.256e-19
1.356e-16 6.442e-21 5.63%9e-19%
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*Page’ i3

D95 File: BORAXS.M3S

Run Thate:; September 16, 2080
Run Time: 2:10:14 PM
Turaticon: 00:00:03
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